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The present writing presents a synthesis of the results obtained in the recultivation of the 
degraded terrains by the surface mining exploitation from Transylvania, approaching the 
following aspects: a)The soils affected by the surface mining exploitation from Transylvania. 
b)The leveled sterile pits that had as target the recultivation (Entiantrosoils).c)Results 
obtained in the experimental fields placed on the sterile pits(entiantrosoils). d)Aspects 
regarding the economical efficiency of the measures taken regarding the recultivation.  




The most aggressive form of soil degradation is that through surface mine exploitations 
as after them remain true ”industrial wastelands”. 
Exact world wide statistical data regarding the surface temporary or permanent got out 
of usage from the agricultural circuit are equal to zero. All that is precisely known is that 
through surface mine exploitation 100%of the construction materials are extracted, 40% of 
coal production, 90% of iron ore, 50% of other metalliferous ore and 85% of nonmetalliferous 
raw materials (1,2). 
In Romania the surface affected by surface mine exploitations reaches over 50 000 ha 
(2,3,4,5), from which over 10 000 ha. Are situated in Transylvania(6). 
The recultivation as a form of nature protection has as targets on the one hand the 
protection and reconstruction of the soil resources and on the other hand the making of 
landscape with a better economical and esthetical value, of environment reconstruction, which 
involves a complex of measures and tilling which will take into consideration the hydro-
amelioration, agro-technical and agro-amelioration etc. 
In this context the soil sciences from the USAMV Cluj-Napoca starting from the year 
1975 has taken into consideration through a doctorate thesis having ht title “Researches for 
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reintegration in agricultural usage of the terrains degraded through mine exploitations in the 
Capus Aghires area”, theme which was developed and extended to other mine exploitations 
from Transylvania through new research projects or doctorate thesis and researchers from 
numerous activity areas. 
Our attention was channeled towards the following objectives: 
- The pedological  and the production capacity characterization of the agricultural 
terrains before the beginning of the mine exploitations; 
- The physical, chemical, mineralogical, and habitat characterizations of the sterile pits 
leveled to be recultivated and the establishment of their production capacity for 
different usages and applications; 
- To state the plant assortment recommended in the new ecopedological conditions 
offered by the sterile pits (Entiantrosoils), the elaboration of the recultivation 
technologies so that the soil forming process should be accelerated and to ensure a 
sustainable fertility; 
- Aspects regarding the economical efficiency of the taken measures regarding the 
recultivation; 
- The observation and appreciation of the pedogenetical processes that take place in soil 
under different usages and agricultural cultures. 
The present paper has as target to make a synthesis of the obtained results during 30 
years in the field of the recultivating the degraded terrains through surface mining exploitation 
from Transylvania. 
 
MATHERIAL AND METHOD 
 
 To accomplish the targeted objectives there were made field and laboratory researches 
and probe fields placed on the sterile pits leveled to be recultivated (Entiantrosoil). 
 The soil analysis were made after currently used technologies in the soil sciences 
laboratories and the classification after quality of the agricultural terrains and steril pits 
(Entiantrosoils) was made after the recommendations of ICPA Bucuresti. 
   
RESULTS AND DISCUSSIONS 
 
a) The soils affected by the surface mining exploitation from Transylvania 
The soil cover affected by the 113 surface mining exploitations is very varied and 
framing in six classes from the new soil taxonomy system (table1). We can find that from the 
10150 ha affected the most frequent found are the soils from the protosoil class (3950 ha) and 
luvisoils (2100ha). 
In table 2 there are presented the favorability classes of the degraded soils  with 
agricultural usage being put in evidence the fact that 29% of these affiliate themselves to the 
3rd favorability class (average) and that the majority of these terrains had arable usage, 











Degraded soils from mine exploitations in Transylvania at 03.01.2006 
 
Soil class Soil type and under-type  Area (ha) 
Typical Litosoil (Typical Litosoil) 1145 
Regosoil (Regosoil) 2300 
Stagnical Regosoil (Stagnical Regosoil) 150 
PROTISOLIS 
Gleical Aluvisoil (Gleical Aluvisoil) 355 
TOTAL SURFACE 3950 
Faeziom (skeleti-rendzic leptosoil) 135 
Clinogleical faeziom (clino-hydro-morph typical) 275 
Vertical clino-gleical faeziom (veric- clino-hydro-morph) 250 
Skeleti-rendzic (Skeleti-rendzic) 390 
CERNISOILS 
Cambic-skeleti-rendzic (Cambic-skeleti-rendzic) 100 
TOTAL SURFACE 1150 
CAMBISOILS Distric-cambisoil Typical (Brown acid typical) 1750 
TOTAL SURFACE 1750 
Preluvosoil Typical (Brown-reddish typical) 580 
Preluvosoil Molic (Brown-reddish Molic) 100 
LUVISOILS 
Preluvosoil Stagnic (Brown-reddish Pseudogleisated) 310 
Luvosoil White Stagnic (Luvisoil White Pseudogleisated) 510  
Luvosoil Stagnic (Brown Luvic Pseudogleisated) 600 
TOTAL SURFACE 2100 
HIDRISOILS Gleisoil (Gleic Soil) 350 
TOTAL SURFACE 350 
ANRISOILS Erodosoil (erodisoil) 850 
TOTAL SURFACE 850 




The distribution of the degraded agricultural terrains from Transylvania until 03.01.2006 on favorability classes 
Favorability class From which 
Agricultural Tillable Pastures and greens Vintages and 
orchards Class Meaning 
ha % ha % ha % ha % 
I Very good 135 1.41 135 1.41 - - - - 
II Good 855 8.95 155 1.62 640 6.70 60 0.62 
III Average 2760 29 1550 16.23 1200 12.56 10 0.10 
IV Low 3250 34 915 9.58 2300 24.08 35 0.36 
V Very Low 2550 26.70 350 3.66 2200 23.03 - - 
 
b) The leveled sterile pits that had as target the recultivation (Entiantrosoils) 
Through the actual technology of exploitation the riches of the soil 9iron, coal, clay, 
marble, gypsum etc)without a selective uncover of the vegetal stratum and even of the 
litological stratum that cover the deposit results the mixture of the vegetal stratum with the 
others through the leveling of the sterile pits and result Entiantrosoils with defective physical, 
chemical and biological proprieties.  
As a result from the total of 10150 ha of degraded terrains from which 9550 with 
agricultural usage and 900 in forestry usage good for agricultural usage are 4350 ha. 
The difference of 5800 ha pits (Entiantrosoils) because of the high content of skeletal 




The favorability of the degraded entiantrosoils from Transylvania for different usages and cultures (right after 
leveling) 
Favorability class From which 
Agricultural Tillable Pastures and greens Vintages and 
orchards Class Meaning 
ha % ha % ha % ha % 
I Very good 135 1.41 135 1.41 - - - - 
II Good 855 8.95 155 1.62 640 6.70 60 0.62 
III Average 2760 29 1550 16.23 1200 12.56 10 0.10 
IV Low 3250 34 915 9.58 2300 24.08 35 0.36 




What we can observe is the increasing surface of soil of low or medium favorability 
from 95 ha to 610 for vintages and orchards. 
c) Results obtained in the experimental fields placed on the sterile pits 
(entiantrosoils) 
For the establishment of the plant types that are to be cultivated in the newly eco-pedo-
genetic conditions of the sterile pits (Entiantrosoils) and the agro-technical and agro-chemical 
conditions there were made three experimental fields with long term experiments. 
From the production data obtained over 20 years we can resume that the most indicated 
agricultural crop is esparcet, followed by corn and oat plants which in the conditions of a help 
with bird dung 15T/ha + N100 + P60 + K40 result productions close to those on the degraded 
soils from the local areas. 
Also, productions of over 60T/ha were obtained with an mixture of graminaceae and 
leguminous plans (Lolium perene L., Onobrychis vicifolia L., Trifollium pratensse). 
Good results were obtained at all experimental plantations with the administration of 
80T of mud resulted from a purification station of the Cluj-Napoca city. 
d) Aspects regarding the economical efficiency of the measures taken regarding the 
recultivation 
The economical efficiency of the measures that were to be taken regarding the 
recultivation was analyzed through three aspects – the terrain output , the level of the 
production costs and incomes and the advantageousness. 
Synthesizing the obtained data we can resume that through the application of 15T/ha + 
N100 + P60 + K40 of bird dung  were obtained productions with maximum economical 
efficiency. 
e)  Aspects regarding some pedogenetical processes that take place in the 
Entiantrosoils 
By correcting the evolution of the Entiantrosoils under forestry usage and lawns, we 
can observe that after 30 years there is a clear forest edge horizon  with a depth between 4-9 
cm, followed by an Ao horizon of 18-22 cm. under natural lawn the Ao horizon is even better 
developed. 
The main pedogenetical indicators (pH, humus, total N, mobile K, P, after 30 years of 
cultivation improve under all forms of usage. Thus the humus registers the greatest values in 
Ao at Entiantrosoil found under natural lawn (4.01%), and under spruce fir plantation 
(4.40%). 
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The content of total N is of 0.331% in natural lawns and 0.308 under spruce fir 
plantations. 




1. The leveling of the pits from the surface mine exploitations from Transylvania 
leads to the forming of the Entiantrosoils with a fertility bellow of that of degraded 
terrains and as a consequence only half of these are suitable for agricultural 
recultivation. 
2. The main measure to the agricultural recultivation of Entiantrosoils is the 
fertilization with organic substances that increase the productivity of the terrain, 
which apart of the contribution of N,P,K, take part to the enrichment of the 
physical proprieties and thus to the aerobical regime.   
3. After 30 years of cultivation the fertility of the Entiantrosoils permits the 
cultivation of the whole sort of the plants that are specific to the area in which the 
mine exploitation is being found. 
4. After this period of time under all usages and cultures the Entiantrosoils present a 
slight textural difference and the improvement of the main pedogenetical 
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